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Abstract of JP1 0040821 
PROBLEM TO BE SOLVED: To provide an 
electrode-forming method for electrodes, 
which can show high display quality on a 
plasma display with an extremely fine plasma 
display panel or a large area. 
SOLUTION: Photosensitive black conductive 
paste 3 containing black pigment is applied to 
transparent electrodes 2 on an insulating 
substrate 1 and dried, and then photosensitive 
conductive paste is applied on a coating film of 
the photosensitive black conductive paste 3 
and dried. The coating film of the 
photosensitive black conductive paste and the 
coating film of the photosensitive conductive 
paste are exposed to light at a time via a mask 
with a prescribed pattern, developed and then 
fired to form electrodes in two layers, 
consisting of a black conductive layer 6 and a 
main conductive layer 7. 
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METHOD OF FORMING ELECTRODE OF PLASMA DISPLAY PANEL 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a method of forming 
an electrode of a plasma display panel (PDP), and more 
particularly, to a method of forming an electrode of a PDP 
capable of simply forming a base electrode for lowering 
resistance of a transparent electrode. 

Description of the Related Art 

[0002] Recently, PDPs are under active development. PDPs are 
classified into DC PDPs and AC PDPs. Both the two types of PDPs 
make use of a plasma discharge occurring in a discharge space 
between an electrode formed on a front plate and an electrode 
formed on a back plate to be perpendicular to the above electrode 
In detail, the PDPs display colors by filling predetermined gas 
in the discharge space and exciting fluorescent bodies spread -on 
the inside of the discharge space using an ultraviolet generated 
by a gas discharge. 
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[0003] In the related art, an electrode (display electrode) 
formed on a front plate is a transparent electrode formed of 
indium-tin-oxide (ITO) . The transparent electrode has large 
electric resistance compared with a metal conductive material, 
and particularly, the electric resistance of the transparent 
electrode greatly increases in high-accuracy PDPs or large-sized 
PDP, which causes deterioration in display quality or requires a 
.high voltage application. 

[0004] To solve above problems, a silver paste layer has been 
formed on the transparent electrode to reduce resistance of the 
display electrode. However, since the silver paste has a white 
color, a display contrast has deteriorated. Therefore, a method 
of reducing the resistance of the display electrode and 
simultaneously enhancing contrast and color purity when the 
display panel is seen from the side of the front plate by forming 
a black conductive layer on the transparent electrode, has been 
used. However, up to now, it is impossible to obtain a black 
conductive layer having low electric resistance an having a 
sufficient black color capable of maintaining a high display 
quality simultaneously. Accordingly, it is impossible to 
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overcome both deterioration in display quality and an increase of 
electric resistance cannot be avoided. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, the present invention is directed to a 
method of forming an electrode of a PDP that substantially 
obviates one or more problems due to limitations and 
disadvantages of the related art. 

[0006] An object of the present invention is to provide a 
method of forming an electrode of a PDP capable of achieving a 
high display quality even in high-accuracy PDPs or large-sized 
PDPs. 

[0007] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 
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[0008] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, there is provided a method of forming 
an electrode of a PDP including: spreading black photosensitive 
and conductive paste containing black pigment on a transparent 
electrode formed on an insulation substrate and drying the same; 
spreading photosensitive and conductive paste on the black 
photosensitive and conductive paste layer and drying the same; 
exposing and developing the black photosensitive and conductive 
paste layer and the photosensitive and conductive paste layer 
using a mask having a predetermined pattern; and plastic working 
the developed black photosensitive and conductive paste layer and 
photosensitive and conductive paste layer to form electrodes 
having a two-layered structure consisting of a black conductive 
layer and a primary conductive layer. 

[0009] In another aspect of the present invention, there is 
provided a method of forming an electrode of a PDP including: 
spreading a photosensitive and conductive black paste containing 
black pigment on a transparent electrode formed on an insulation 
substrate and drying the same; exposing the black photosensitive 
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and conductive paste layer using a mask having a predetermined 
pattern; spreading a photosensitive and conductive paste on the 
black photosensitive and conductive paste layer and drying the 
same; exposing the black photosensitive and conductive paste 
layer and the photosensitive and conductive paste layer using a 
mask having a predetermined pattern; and developing and plastic- 
working the developed black photosensitive and conductive paste 
layer and photosensitive and conductive paste layer to form 
electrodes having a two-layered structure consisting of a black 
conductive layer and a primary conductive layer. 

[0010] In a further another aspect of the present invention, 
there is provided a method of forming an electrode of a PDP 
including: spreading black photosensitive and conductive paste 
containing black pigment on a transparent electrode formed on an 
insulation substrate and drying the same; exposing the black 
photosensitive and conductive paste layer using a mask having a 
predetermined pattern to form a black conductive layer; spreading 
photosensitive and conductive paste so as to cover the black 
conductive layer and drying the same; and exposing and developing 
the black photosensitive and conductive paste layer and the 
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photosensitive and conductive paste layer using a mask having a 
predetermined pattern to form a primary conductive layer on the 
black conductive layer, thereby forming electrodes having a two- 
layered structure . 

[0011] According to the inventive electrode having a two- 
layered structure consisting of the black conductive layer and 
the primary conductive layer formed on the transparent electrode 
using the photosensitive paste, the electric resistance of the 
transparent electrode is lowered by the primary conductive layer, 
and connection between the primary conductive layer and the 
transparent electrode, contrast of the display panel, and the 
color purity are enhanced by the black conductive layer. 

[0012] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 



JP10-040821 



incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 

[0014] Figs. 1A to 1C are views illustrating processes by a 
method of forming an electrode of a PDP according to one 
embodiment of the present invention; 

[0015] Figs. 2A to 2C are views illustrating processes by a 
method of forming an electrode of a PDP according to another 
embodiment of the present invention; and 

[0016] Figs. 3A to 3D are views illustrating processes by a 
method of forming an electrode of a PDP according to yet another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0017] Reference will now be made in detail to the preferred 

embodiments of the present invention, examples of which are 

illustrated in the accompanying drawings. 

[0018] Figs. 1A to 1C are views illustrating processes by a 

method of forming an electrode of a PDP according to one 
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embodiment of the present invention. Referring to Figs. 1A to 1C, 
a black photosensitive and conductive paste containing black 
pigment is spread so as to cover transparent electrodes 2 formed 
on an insulation substrate 1 and then dried to form a black 
photosensitive and conductive paste layer 3 (Fig. 1A) . The 
forming of the black photosensitive and conductive paste layer 3 
can be performed by methods such as screen printing, blade 
coating, roll coating, die coating and film transfer. The 
thickness of the black photosensitive and conductive paste layer 
3 may be about 0.1-lOym. Also, the transparent electrode can be 
formed of known transparent conductive material such as ITO and 
Sn0 2 . 

[0019] Next, photosensitive and conductive paste is spread on 
the black photosensitive and conductive paste layer 3 and then 
dried to form a photosensitive and conductive paste layer 4. 
After that, the black photosensitive and conductive paste layer 3 
and the photosensitive and conductive paste layer 4 are exposed 
at a time using a mask 10 having a predetermined pattern (Fig. 
IB) . The forming of the photosensitive and conductive paste 
layer 4 can be performed by methods such as screen printing, 
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blade coating, roll coating, die coating and film transfer. The 
thickness of the photosensitive and conductive paste layer 4 may 
be about l-20pm. In the exposure process, light illuminated on 
the photosensitive and conductive paste layer 4 through the mask 
10 exposes the photosensitive and conductive paste layer 4 and 
simultaneously penetrates the photosensitive and conductive paste 
layer 4 to expose the black photosensitive and conductive paste 
layer 3. The exposure process can be performed using light 
sources such as a high pressure mercury lamp, a low pressure 
mercury lamp, an intermediate high pressure mercury lamp, a ultra 
high pressure mercury lamp, a xenon lamp, a mercury short-arc 
lamp, a metal halide lamp, an X-ray, an electron beam. 

[0020] Subsequently, after the black photosensitive and 
conductive paste layer 3 and the photosensitive and conductive 
paste layer 4 are developed at a time, the two layers 3 and 4 are 
plastic working-processed to remove a resin component of the 
photosensitive paste, so that an electrode 5 having a two-layered 
structure consisting of a black conductive layer 6 and a primary 
conductive layer 7 is formed on the transparent electrode 2 (Fig. 
1C) . 
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[0021] The black photosensitive and conductive paste used in 
forming the electrode of the PDP contains black pigment. 

[0022] The black pigment may be one selected from the group 
consisting of black conductive pigment (carbon black, titanium 
black), Co-Cr-Fe, Co-Mn-Fe, Co-Fe-Mn-Al, Co-Ni-Cr-Fe, Co-Ni-Mn- 
Cr-Fe, Co-Ni-Al-Cr-Fe, Co-Mn-Al-Cr-Fe-Si . The black pigment has 
an average diameter of 0.01-5]jm and can be contained in a range 
of 0.1-50 weight portion with respect to a conductive powder 100 
weight portion contained in the photosensitive and conductive 
paste. When the average diameter of the black pigment is less 
than O.Oljim, such a fine particle is difficult to manufacture and 
thixotrophy of the black photosensitive and conductive paste gets 
too large. On the contrary, when the average diameter exceeds 
S\im f color is apt to be stained. Also, when a content of the 
black pigment is less than 0.1 weight portion, coloration is weak 
an when the content of the black pigment exceeds 50 weight 
portion, resistance increases and light transmittance 
deteriorates remarkably, so that an exposure portion of the black 
photosensitive and conductive paste layer 3 has a curing defect. 

[0023] The black photosensitive and conductive paste used for 
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forming the black photosensitive and conductive paste layer 3 and 
the photosensitive and conductive paste used for forming the 
photosensitive and conductive layer 4 includes at least 
conductive powder and photosensitive resin component and may 
include inorganic powder for the purpose of improving closeness 
with a substrate if necessary. 

[0024] The conductive powder may be formed using one or more 
kinds selected from the group consisting of Au powder, Ag powder, 
Cu powder, Ni powder, Al powder. The conductive powder can have 
a variety of shapes such as a sphere shape, a plate shape, a 
cluster shape, a cone shape, and a bar shape but the conductive 
powder may have a spherical conductive powder representing no 
condensation and excellent dispersion. The average diameter 
thereof may be 0.05-lOjjm. When the average diameter of the 
conductive powder is less than 0.05p.m, the structural viscosity 
(thixotropy) of the photosensitive and conductive paste gets 
large. On the contrary, when the average diameter of the 
conductive powder exceeds 10 jam, transmittance of the light 
illuminated on the photosensitive and conductive paste 4 is 
insufficient, so that the exposure process is not properly 
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performed on the black photosensitive and conductive paste layer 
3. Also, the conductive powder may have a specific surface area 
of 0.1-3m2/g from a viewpoint of pattern edge accuracy. The 
conductive powder can be contained in the photosensitive and 
conductive paste by a weight % of 45-93. 

[0025] Inorganic powder that can be added to the 
photosensitive and conductive paste if necessary can be glass 
frit having a flexibility temperature of 400-650°C and a thermal 
expansion coefficient a 3 oo of 70xlCT 7 -90xlO~ 7 / °C . When the 

flexibility temperature of the glass frit exceeds 650°C, 
temperature for plastic working needs to be raised. For example, 
in the case where thermal endurance of the insulation substrate 
is low, the insulation substrate might be thermally deformed 
during the plastic working. Also, the flexibility temperature of 
the glass frit is less than 400°C, a gap is apt to be generated 
because the glass frit is fused before resin component of the 
black photosensitive and conductive paste or the photosensitive 
and conductive paste is completely dissolved and volatilized. In 
the meantime, when the thermal expansion coefficient a 30 o of the 
glass frit is less than 70xlO~ 7 /°C or more than 90xlO" 7 /°C, a 
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difference from the thermal expansion coefficient of the glass 
substrate gets too large, so that twisting occurs. The average 
diameter of the glass frit may be in a range of 0.1-5pm. 

[0026] Also, the photosensitive resin component constituting 
the photosensitive and conductive paste includes at least 
alkaline develop-type binder polymer, monomer, and initiator and 
volatilizes and dissolves by plastic working, so as not to left a 
carbide in the inside of a pattern. 

[0027] The alkaline develop-type binder polymer may be 
copolymer consisting of: more than one kind among acryl acid, 
metacryl acid, dimer of acryl acid (e.g., M-5600 by Dong-A 
compound chemical Co., Ltd.), itaconic acid, maleic acid, fumaric 
acid, vinyl acetate, acid anhydride thereof; and more than one 
kind among methylacrylate , methymetacrylate, ethylacrylate, 
ethylmetacrylate, n-propylacrylate , n-propylmetacrylate, 

isopropyl aery late, isopropylmetacrylate, n-but ylacrylate, n- 
but ylmet aery late, see-but ylacrylate , see-but ylmet aery late, 

isobutylacrylate, isobut ylmet aery late, tert-but ylacrylate, tert- 
but ylmet aery late, n-pent ylacrylate, n-pentylmetacrylate, n- 
hexylacrylate, n-hexylmet aery late, 2-ethylhexylacrylate , 2- 
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ethylhexylmet aery late, n-octylacrylate, n-octylmetacrylate, n- 
dexylacrylate, n-dexylmetacrylate, styrene, a-metastyrene, 1- 
vinyl-2-pyrrolidone . 

[0028] Also, the alkaline develop-type binder polymer may be 
ethylene unsaturated compound having glycidyl group or hydroxyl 
group in the copolymer but is not limited to this compound. 

[0029] Also, non-alkaline develop-type polymer may be mixed 
with the alkaline develop-type binder polymer. The non-alkaline 
develop-type polymer may be one of polyvinylalcohol, 
polyvinylbutyral, acryl acid ester polymer, metacryl acid ester 
polymer, polystyrene, a-methystyrene polymer, l-vinyl-2- 
pyrrolidone polymer, and copolymer thereof. 

[0030] Reactive monomer constituting the photosensitive resin 
component may be a compound having at least one C-C unsaturated 
bonding that can be polymerized. In detail, the compound may be 
one of arylacrylate, benzylacrylate, butoxyethylacrylate, 
butoxyethyleneglycolacrylate, cyclohexylacrylate, 
dicyclopentanylacrylate, 2-ethyhexylacrylate, glycerolacrylate , 
glycidylacrylate, 2-hydroxyethylacrylate, 2-hydroxypropylacylate , 
isobonylacrylate, isodexylacrylate, isooctylacrylate, 
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laurylacrylate, 2- Methoxyethylacrylate, methoxy ethylene glycol 
aery late, phenoxyethylacrylate, stearylacrylate, 

ethyleneglycoldiacrylate, diethyleneglycoldiacrylate, 1, 4- 

butanedioldiacrylate, 1, 5-pentandioldiacrylate , 1, 6- 

hexandioldeacrylate, 1, 3-propandiolacrylate, 1, 4- 

cyclohexandioldiacrylate, 2 , 2-dimethylolpropanediacryla te , 

glyceroltriacrylate, tripropyleneglycoldiacrylate, 
glyceroldi acrylate, trimethylolpropantriacrylate, polyoxyethyl- 
tri methylolpropanetriacrylate, pent aerythritoltriacry late, 
pent aerythritoltetraacry late, triethyleneglycoldi aery late, 
polyoxypropy It rime thy lolpropanetriacry late, 2 , 2 , 4-tri methyl- 1, 3- 
pentanedioldiacrylate, Diallyl phthalate, 1, 10-decanedioldimethyl 
acrylate, pentaerythritolhexaacrylate and a compound obtained by 
converting the acrylate into methacrylate, y- 

metacyloxypropyltrimethoxysilane, and l-vinyl-2-pyrrolidone . 

[0031] According to the present invention, the reactive 
monomer may be a compound where one or more kinds are mixed, or a 
compound mixed with other compound. 

[0032] Photopolymerization initiator constituting 

photosensitive resin component may be one of benzophenone, o- 
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benzoyl ^^^V methyl, 4,4-bis (ciimethylamine ) benzophenone , 
4,4-bis (diethylamine) benzophenone, a-amino-acetophenone, 4,4- 
dichlorobenzophenone, 4-benzoyl-4-rnethyldiphenylketone, dibenzyl 
ketone, f luorenone, 2, 2-diethoxyacetophenone, 2, 2-dimethoxy-2- 
phenylacetophenone, 2-hydroxy-2-methylpropiophenone, p-tert- 
but yldichlorothioxant hone, thioxanthone , 2-methylthioxanthone, 2- 
chlorothioxanthone, 2-isopropylthioxanthone, diethyl thioxanthone , 
benzyldimethylketal, benzylmethoxyethylacetal , benzoinmethylether , 
benzoinbutylether, anthraquinone, 2-tert-butylanthraquinone , 2- 
amylanthraquinone, anthrone, benz anthrone, dibenze suberone, 
methyleneanthrone, 4-azidebenzylacetophenone, 2, 6-bis (p- 
azidebenzylidene) cyclohexan, 2, 6-bis (p- azidebenzylidene ) -4- 
methylcyclohexanone, 2-phenyl-l, 2-butadiene-2- (o- 

methoxycarbonyl) oxime, 2 -methyl- [4- (methylthio) phenyl] -2- 

morpholino-l-propane, tetracarbon bromide, bezoin peroxide, eosin, 
a combination of a photo-reduction pigment such as methylene blue 
and a reducing agent such as ascorbic acid and triethanolamine . 

[0033] The present invention can use one or more kinds of 
photopolymerization initiators . 

[0034] When volatilization and dissolution temperature of the 
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photosensitive resin component exceeds 600°C, temperature of the 
plastic working is raised when the resin component is removed 
after the black photosensitive and conductive paste layer 3 and 
the photosensitive and conductive paste layer 4 are exposed and 
developed. For example, in the case where thermal endurance of 
the insulation substrate 1 is low, thermal deformation occurs in 
the substrate. Though the lower limit of the volatilization and 
dissolution temperature of the photosensitive resin component is 
not particularly limited, the kinds of resins that completely 
volatilize or dissolve are reduced and thus selection of the 
resins is limited. Therefore, the lower limit of the 

volatilization and dissolution temperature of the photosensitive 
resin component may be set to 200°C. 

[0035] The content of the photosensitive resin component in 
the photosensitive and conductive paste may be 5-40 weight %. 

[0036] An additive added to the photosensitive and conductive 
paste used in the present invention may be a sensitizer, a 
polymerization stopper, a chain-transferring agent, a leveling 
agent, a dispersing agent, a plasticizer, a stabilizer, and a 
def oamer . 
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[0037] A solvent used in the photosensitive and conductive 
paste may be one of an alcohol group including methanol, ethanol, 
n-propanol, i-propanol, ethyleneglycol, and propyleneglycol, 
propyleneglycol, a ketone group including acetone, 
methylethylketone, cyclohexanone, aromatic compound including 
toluene, xylene, and tetramethylbenzene, a glycol ether group 
including cellosolve, methyl cellosolve, ethyl cellosolve, 
carbitol, methyl carbitol, ethycarbitol , butylcarbitol , 
propyleneglycolmonomethylether , propyleneglycolmonoethylether , 

dipropyleneglycolmonomethylether, dipropyleneglycolmonoethylether , 
triethyleneglycolmonomethylether, and 
triethyleneglycolmonoethylether, an acetic acid ester group 
including acetic acid ethyl, acetic acid butyl, cellosolveacetate, 
ethylcellosolveacetate, butylcellosolveacetate, carbitolacetate, 
ethylcarbitolacetate, butylcarbitolacetate , 

propyleneglycolmonomethylether acetate, and 
propyleneglycolmonoethylether acetate . 

[0038] Figs. 2A to 2C are views illustrating processes by a 
method of forming an electrode of a PDP according to another 
embodiment of the present invention. Referring to Figs. 2A to 2C, 
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a black photosensitive and conductive paste containing black 
pigment is spread so as to cover transparent electrodes 2 formed 
on an insulation substrate 1 and then dried to form a black 
photosensitive and conductive paste layer 3 and an exposing 
process is performed on the black photosensitive and conductive 
paste layer 3 using a mask 11 having a predetermined pattern (Fig 
2A) . The black photosensitive and conductive paste, a method of 
forming the black photosensitive and conductive paste layer 3, 
and the thickness of the black photosensitive and conductive 
paste layer 3 used in the present embodiment are the same as 
those in the method of forming the electrode according to one 
embodiment of the present invention. Also, an available light 
source is the same as that in the method of forming the electrode 
according to one embodiment of the present invention. 

[0039] Next, photosensitive and conductive paste is spread on 
the exposure-completed black photosensitive and conductive paste 
layer 3 and then dried to form a photosensitive and conductive 
paste layer 4. After that, the photosensitive and conductive 
paste layer 4 is light-exposed using a mask 12 having a 
predetermined pattern (Fig. 2B) . Here, the photosensitive and 
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conductive paste, a method of forming the photosensitive and 
conductive paste layer 4, and the thickness of the photosensitive 
and conductive paste layer 3 used in the present embodiment are 
the same as those in the method of forming the electrode 
according to one embodiment of the present invention. Also, in 
the exposure process, light illuminated on the photosensitive and 
conductive paste layer 4 through the mask 12 exposes the 
photosensitive and conductive paste layer 4 and simultaneously 
penetrates the photosensitive and conductive paste layer 4 to 
illuminate the black photosensitive and conductive paste layer 3. 
However, since the mask 12 has openings overlapping with openings 
of the mask 11, unnecessary light-exposure is not performed on 
the black photosensitive and conductive paste layer 3. Also, an 
available light source is the same as that in the method of 
forming the electrode according to one embodiment of the present 
invention. 

[0040] Subsequently, after the black photosensitive and 
conductive paste layer 3 and the photosensitive and conductive 
paste layer 4 are developed at a time, the two layers 3 and 4 are 
plastic working-processed to remove a resin component of the 
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photosensitive paste, so that an electrode 5 of a two-layered 
structure consisting of a black conductive layer 6 and a primary 
conductive layer 7 is formed on the transparent electrode 2 (Fig. 
2C) . 

[0041] Figs. 3A to 3D are views illustrating processes by a 
method of forming an electrode of a PDP according to yet another 
embodiment of the present invention. Referring to Figs. 3A to 3D, 
a black photosensitive and conductive paste containing black 
pigment is spread so as to cover transparent electrodes 2 formed 
on an insulation substrate 1 and then dried to form a black 
photosensitive and conductive paste layer 3 and an exposing 
process is performed on the black photosensitive and conductive 
paste layer 3 using a mask 11 having a predetermined pattern (Fig. 
3A) . The black photosensitive and conductive paste, a method of 
forming the black photosensitive and conductive paste layer 3, 
and the thickness of the black photosensitive and conductive 
paste layer 3 used in the present embodiment are the same as 
those in the method of forming the electrode according to one 
embodiment of the present invention. Also, an available light 
source is the same as that in the method of forming the electrode 

21 



JP10-040821 

according to one embodiment of the present invention. 

[0042] Next, the exposure-completed black photosensitive and 
conductive paste layer 3 is developed to form a pattern of a 
black conductive layer 6 (Fig. 3B) . After that, photosensitive 
and conductive paste is spread so as to cover this pattern and 
then dried to form a photosensitive and conductive paste layer 4 
and an exposing process is performed on the photosensitive and 
conductive paste layer 4 using a mask 12 having a predetermined 
pattern (Fig. 3C) . The photosensitive and conductive paste, a 
method of forming the photosensitive and conductive paste layer 4, 
and the thickness of the photosensitive and conductive paste 
layer 4 used in the present embodiment are the same as those in 
the method of forming the electrode according to one embodiment 
of the present invention. Also, an available light source is the 
same as that in the method of forming the electrode according to 
one embodiment of the present invention. 

[0043] Subsequently, the photosensitive and conductive paste 
layer 4 is developed to form a pattern of a primary conductive 
layer 7 and then plastic working is performed to remove resin 
component from the pattern of the black conductive layer 6 and 
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the primary conductive layer 7, so that electrodes 5 of a two- 
layered structure consisting of the black conductive layer 6 and 
the primary conductive layer 7 are formed on the transparent 
electrode 2 (Fig. 3D) . 

[0044] The present invention will be described in more detail 
according to the embodiments thereof. 

[0045] First, photosensitive paste having the following 
composition is prepared. 

[0046] [Composition of photosensitive and conductive paste] 

[0047] Polymer where glycidyl metacrylate is added to 
copolymer of methylmetacrylate/metacryl acid: 100 weight portion 

[0048] Ethylene oxide-deformed trimethylolpropanetriacrylate : 
60 weight portion 

[0049] Polymerization initiator: 15 weight portion 

[0050] Dipropyleneglycolmonomethylether : 100 weight portion 

[0051] Ag powder: 650 weight portion 

[0052] Glass frit (flexibility point: 550°C, thermal 
expansion coefficient 80xlO" 7 /°C) : 40 weight portion 

[0053] Also, the black photosensitive and conductive paste is 
manufactured by adding titan black (having an average diameter of 
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1.3pm) 5 weight portion to the photosensitive and conductive 
paste 100 weight portion. 

[0054] Next, the black photosensitive and conductive paste is 
spread using screen printing on a glass substrate where 
transparent electrodes formed of ITO are patterned (with a line 
width of 150pm) and then dried to form a black photosensitive and 
conductive paste layer having a thickness of 3pm(Fig. 1A) . 
Subsequently, the photosensitive and conductive paste is spread 
using a screen printing on the black photosensitive and 
conductive paste layer and then dried to form a photosensitive 
and conductive paste layer having a thickness of 12pm. After 
that, the black photosensitive and conductive paste layer and the 
photosensitive and conductive paste layer are light-exposed at a 
time by illuminating an ultraviolet on them using a mask having 
openings whose line widths are 50pm (Fig. IB) . 

[0055] Next, the layers are developed using an aqueous 
solution of 1% Na 2 C0 3 and plastic working-processed under peak 
temperature of 570°C to form electrodes (line width: 40pm, 
thickness: 9pm) of a two-layered structure consisting of a black 
conductive layer and a primary conductive layer on an ITO 

24 



JP10-040821 



transparent electrode (Fig. 1C) . 

[0056] As described above, as a result of manufacturing a PDP 
using the glass substrate having the two-layered electrodes on 
the ITO transparent electrode, a PDP of high display contrast, 
high color purity, and excellent display quality has been 
obtained. 

[0057] Also, though the above description has been made 
mainly for the method of forming 'the electrode according to one 
embodiment of the present invention, the method of forming the 
electrode according to another and yet another embodiments of the 
present invention can also obtain a PDP of the remarkably reduced 
resistance of the ITO transparent electrode, high display 
contrast, high color purity, and excellent display quality. 

[0058] As described above, the present invention forms the 
electrodes (base electrodes) of a two-layered structure 
consisting of the black conductive layer and the primary 
conductive layer on the transparent electrode of the insulation 
substrate using the black photosensitive and conductive paste and 
the photosensitive and conductive paste containing black pigment. 
The electric resistance of the transparent electrode is lowered 
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by the primary conductive layer of the two-layered 'electrodes. 
Also, the primary conductive layer is connected with the 
transparent electrode by the black conductive layer. " and 
simultaneously contrast and color purity of the display panel is 
enhanced by the black conductive layer. It is possible to 
achieve high display quality in a high-accuracy or a large-sized 
PDP by forming the electrodes as descried above. Furthermore, 
the present invention does not require use of a photoresist and 
thus the processes are simple. Also, electrode-forming accuracy 
is high compared with a printing method. 

[0059] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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What is claimed is : 

1. A method of forming electrodes of a PDP (plasma display 
panel ) comprising : 

5 spreading black photosensitive and conductive paste 

containing black pigment on a transparent electrode formed on an 
insulation substrate and drying the same; 

spreading photosensitive and conductive paste on the black 
photosensitive and conductive paste layer and drying the same; 
10 exposing and developing the black photosensitive and 

conductive paste layer and the photosensitive and conductive 
paste layer using a mask having a predetermined pattern; and 

plastic working the developed black photosensitive and 
conductive paste layer and photosensitive and conductive paste 
15 layer to form electrodes of a two-layered structure consisting of 
a black conductive layer and a primary conductive layer. 

2. A method of forming an electrode of a PDP (plasma 
display panel) comprising: 

20 spreading black photosensitive and conductive paste 
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containing black pigment on a transparent electrode formed on an 
insulation substrate and drying the same; 

exposing the black photosensitive and conductive paste layer 
using a mask having a predetermined pattern; 
5 spreading photosensitive and conductive paste on the black 

photosensitive and conductive paste layer and drying the same; 

exposing the black photosensitive and conductive paste layer 
and the photosensitive and conductive paste layer using a mask 
having a predetermined pattern; and 
10 developing and plastic-working the developed black 

photosensitive and conductive paste layer and photosensitive and 
conductive paste layer to form electrodes of a two-layered 
structure consisting of a black conductive layer and a primary 
conductive layer. 

15 

3. A method of forming an electrode of a plasma display 
panel comprising: 

spreading black photosensitive and conductive paste 
containing black pigment on a transparent electrode formed on an 
20 insulation substrate and drying the same; 
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exposing the black photosensitive and conductive paste layer 
using a mask having a predetermined pattern to form a black 
conductive layer; 

spreading a photosensitive and conductive paste so as to 
cover the black conductive layer and drying the same; and 

exposing and developing the black photosensitive and 
conductive paste layer and the photosensitive and conductive 
paste layer using a mask having a predetermined pattern to form a 
primary conductive layer on the black conductive layer, thereby 
forming electrodes of a two-layered structure. 
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ABSTRACT OF THE DISCLOSURE 

A method of forming electrodes capable of achieving high 
display quality even in a high-accuracy or large-sized PDP is 
provided. In the method, black photosensitive and conductive 
paste containing black pigment is spread on a transparent 
electrode of an insulation substrate and then dried. After that, 
photosensitive and conductive paste is spread on this black 
photosensitive and conductive paste layer and then dried. 
Subsequently, the black photosensitive and conductive paste layer 
and the photosensitive and conductive paste layer are light- 
exposed using a mask having a predetermined pattern and then 
developed. After that, the layers are plastic working-processed 
to form electrodes of a two-layered structure consisting of a 
black conductive layer and a primary conductive layer. 
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Fig. 1 
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Fig. 3 
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